We compute a few first numbers and then search http://oeis.org/ to make the following conjecture
Find a closed form (n ≥ 2)
Compute a few first numbers
Find a closed form for a n : a n+1 = a n + 2 2 a n + 3
We compute a few first numbers 
Once, the form is guessed, it is easy to prove it.
■ ■ A curious anomaly
Consider a series for π (the Gregory series)
...
This behavior was first observed by J. R. North in 1988
Consider differences:
We slightly modified the sequence that are defined by
What did we discover?? An asymptotic expansion
for real c > 0. Here is a graphic of the numerical calculated minimum 
Consider the integral and then send it to the Inverse Symbolic Calculator (choose Integer Relation Algorithm as an option).
We get back K satisfies the following Z-linear combination :
-16 K -Pi**2 + 16 Catalan + 4 Pi*log(2)
Thus we conjecture
where C is Catalan's contant in Mathematica. As you see the sum is 1 81 up to 268 digits!!
